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AL TEMEICRT 2R HEEEEBE LMt =2 Y V7 BINICET 20198 LEL, 26 mTHRINDS.

H1E [fgm) CIIMMEE R RN E R~ EMEE LTSy o okigs L 0= v o v 0Bk iglc >
WC, RS AVZBLINED & NI S OWNERREEZ E =4 U V73 D HIFMSL AN ETH D, Lo LEMBIZIIAfHE
HERGEND D, VAT LAOFFORHEEEOHIAIS U CHENET L, JWET A EFAT 27 e —FB"a9ThH
5. ZITARFFRO BW%E, WEEREED O RRERS L O v 2 v OBRBEIRREICK LT, ZRENOREEEEZBE LT
MEEE=2 U v THiEHET L & L.

%2 % TIERIFZE] Tik, AFROREBEFETH DT — & [Hb & B8 OBESE, 790k & LT, g Ey 0B
KETEIRIE L BE T U DU OBBEIRIEDE =4 ) o ZTHARICOWTE LTz, AT, kBT ORMBE R AR L7z,

B3 [ HEE & ATV SRS O WETE R B8 AR BB IR B R E L OBRSE | T, A v 77D 1 5 Th 2 KA
RIS OB AR A MEEICE =2 ) 735 Fik e LT, SRS Y R 30T 2K OBNIET — & )
DL & D FE B B IS X OISR BN 2 HEE T 2 FIEE R Uic. BRYESN ©& 0 58 AR B B TR 5 oD 114
FEEE B L OBRGFAMOHE, MEMEREEMITEEREOHEICH OGNS, 2o OWE RS L OHE RO BRITHE
BOXMGRRTH DT 77 AFHBRNUC L » THEEBICTT ML L, ARERECHELT 2 2 &Ik ERBEO &M
WAEWIANTZ. Fiz, BRFEORHIENE L HBEOMRFERLE L TRV, ETAOFEMELZ R EaE. S51,
KR DOBEZACF 72 R 2 FeBRIEH & LT AHEE DO RSAAICE Y AT Z &2 K 0 BRBEO B2 TR L. fefkic,
FEROUE R (3 U CEFEFRZ FE M L CFEDO AL REE L7,

FA®E [F—2ELE AW ER & T A7 A0 TiE, %3 BT LicHii & ikicry —# Ak FiE%
WAL, REEG BRI & HEE ROIBREIT > 7. MR OMEOBERIL AR IED BN E, RHEEN L & Lol %R
OFFET N E LTRILL, REFNRBUT — & 28T 2 2 & C, WG ER RO R PR ORE R E2 iR L.
ZLTC, BEY I 2L —va VISR D AERLERENET — % 2 VT, RFEOAMEEZREEL .

H 5 MEREEEEAWEAK A NVEFICESS = VU Rk BB OB TI%, BEAMOEWTERLO 1 S
Th2HBHEICONT, THRAEBIORE BEMRELICNIT =2 ) VHIF~ORBRLBEE > TWD Z & &2, FEE
OHBETZ DU NLHEICEG TE 2 RAIANVOERBERFEENDT V0 OBREE « JKICGREBE BRI 2 Bl & BR% L
7. AR W TERA A NVOEFREE L =0 2 NEOBREE - RICIREE & DBIRMAHENE & RHEEMED B BB
Lo THREINTWS., ZOBRARMIPATHD ZLE2BE L, MBI 2 EREE L REE - KJICREO M OPB]
AT = A LA RIS 272018, B 2EM Ui, BIEBEZm BT 572010, BRITRRICK T 222 AR 2 ki
DIEFERV, S HIZ 2 RICEBERICBRFINED H D EHIAH =2 —F VR y U — V7 \CEREEE 5O R 2 A )
THIELHERELL., Zo VbR oNET - EHNTERIAL =2 —TF TRy NT—7 ZFF L, WG 5ERFOH
WAL & 70 2 BEARE 2 AR 5 RIZ TR L. 2O RN D BEBRICES SPBIIA I = X L2 REHL, SRR
T ANV D ZRT TV —FUEREEDRBE - RICIRRED m 82 R $EIECh D WREMEE R L.

#6 = [Fdm) T, AR W TS O Rl K O= o P U RBEO ERBICK L TR =2 U v 7 Hidli %
BIE L7 Z L a F &, PRGN LT, ERIEARBITRRSm A REET ) 7, JeBRIFH 2 Binr 2R
Lo~ ZHeE, % L CHFRENE R Z ERB L OVEHT 27 —#RMKIC LD, EREO /T 2 — & REEE G 5 BB
TV B LU EAT 25 Lz, o P uakk Ui, WM AE AV e85 0 EAERAE, CFIRTRIL A BB T EE 7R
WETFHET MVEEICL Y, BEBROERI BV E G T 2R AME Lz, &&ls, SBOREL TR L.

8% FCEEIE, T 2000 52L& 9E3C 300 GE4 LT ORMET 50y, b L<IZIL 800 52 1 et L T<7Zan.
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In this dissertation, titled “Research on indirect monitoring technology considering
uncertainty in real problems,” modeling technologies for simulating the real environment
with various uncertainties were investigated.

In chapter 1, the social background and research objectives were introduced.

In chapter 2, data assimilation and machine learning were explained as basic theories,
and challenges of the indirect monitoring for marine steel structures and engines were
described.

In chapter 3, a deductive estimation method based on a physical model was investigated
for indirectly monitoring the cathodic protection state of marine steel structures. An
inverse analysis method for estimating the current generated by sacrificial anodes by
potential measurement around the structure in the sea was developed. The developed
technology was validated in the real environment experiment.

In chapter 4, a prediction system of the sacrificial anode current using data assimilation
was developed. The system accumulates on-site information and predicts the sacrificial
anode current more accurately, which can be a new prediction method for the cathodic
protection. The effectiveness of the developed framework was confirmed by numerical
experiment.

In chapter 5, an inductive estimation method using machine learning was investigated
for monitoring an automotive combustion engine. As a combustion diagnosis technology
utilizing existing engine components, a method for detecting engine misfire cycles from
ignition coil signals by deep neural network was developed. In addition, the judgement
basis of the model was visualized and the physical mechanism was investigated. The model
training and validation were carried out with the engine test bench data, and the validity of
the developed method was confirmed.

In chapter 6, the developed technologies were summarized and future perspectives were
described.
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